Cavitation in pulmonary metastases is more common than might be supposed from the small number of cases (75) (Farrell, 1935; Efskind and Wexels, 1952) . Minor (1950) , in a series of 314 cases with lung secondaries, found only four nodular carcinomatous metastases with evidence of cavitation. LeMay and Piro (1965) observed that the primary in cases of cavitary pulmonary metastases may be in any part of the body.
their wall thickness from 0 3 to 2 5 cm. Only in three cases was there an identifiable communication with the bronchial tree and only in these three cases were neoplastic cells found in the sputum. The main microscopic feature was vascular invasion, which was found in the vicinity of every metastasis; thrombosis was seen in 14 cases. It seems that the principal cause of necrosis and subsequent cavitation in metastatic tumours of the lung is interference with their blood supply by vascular involvement. Cavitation in pulmonary metastases is thought to be uncommon. Spontaneous cavitation of primary lung tumours is frequent, but comparatively few cases of secondary lung tumours showing cavitation have been reported. Bristowe (1871) first described cavitation in a pulmonary metastasis from a carcinoma of the pharynx, diagnosed at necropsy. Break-down of secondary sarcomas and Hodgkin's disease in lung has also been reported (Farrell, 1935; Efskind and Wexels, 1952) . Minor (1950) , in a series of 314 cases with lung secondaries, found only four nodular carcinomatous metastases with evidence of cavitation. LeMay and Piro (1965) observed that the primary in cases of cavitary pulmonary metastases may be in any part of the body.
METHODS AND MATERIALS
Twenty-five cases of cavitating pulmonary metastases were observed in a combined radiological and histological survey covering the years 1964 to 1969 at the London Chest Hospital. The lungs received from the operating theatre or the postmortem room were fixed and sliced so that the relation of the necrotic areas to the bronchi could be explored. Blocks were chosen for microscopical examination. Besides haematoxylin and eosin stain, Verhoeff-van Gieson was used to evaluate the vascular factor. ... 5 cases The average age for primary carcinoma of the lung is 57 years (Belcher and Anderson, 1965) .
OBSERVATIONS
The deposits were multiple (from 4 to 10) in 17 cases and single in 8 cases. The multiple deposits were scattered at random over both lung fields (Fig. 1) , though 6 of the 8 single deposits occurred in the lower lobes (Fig. 2) . The sites of the primaries are listed in Table I . The diameter of these pulmonary deposits ranged from 3-0 to 8-5 cm. Most of them were round or ovoid and their outline was usually smoother than that of a primary carcinoma (Fig. 3) . In many cases the surrounding lung tissue was compressed, forming a false capsule.
The cavities varied in size, ranging from less than 1 0 to 6-0 cm., and had ragged walls 0-3 to 2 5 cm. thick. Most of them contained air but one was filled with blood and two contained necrotic material. No fungus was identified in the contents or the walls of the cavities. In three cases dissection revealed communication with the adjacent bronchial tree. In the remainder, no connection was identified, but the presence of air in the cavity showed that one must have existed.
The sputum was searched for neoplastic cells in every case, but they were found only in the three 375 Vascular invasion was frequently encountered on microscopical examination. A case was regarded as 'positive' whether the vessel invaded was large, medium-sized, or small, and whether many vessels were invaded or only one. The term 'positive invasion' was used to mean infiltration right through the media so that growth was embedded in the intima or in contact with blood or throm,bus (Pryce and Walter, 1960) . In all 25 cases there was extensive vascular invasion (Fig.  4) , and in 14 cases the vessels in close proximity to the necrotic area of the metastasis showed thrombosis as well (Figs 5 and 6 ).
DISCUSSION
The vascular supply of a lung cancer is richest at the margins. A growing bulky tumour outstrips its blood supply and central ischaemia leads to necrosis. Infection may or may not supervene. When communication with an adjacent bronchus permi-ts expectoration of the material, a cavity soon results. Salzman, Reid, and Ogura (1953) postulated that erosion of the bronchial wall by the lesion and discharge of the necrotic tissue into the bronchial tree was the most likely cause of cavitation. In his large series of pulmonary metastases, Minor (1950) was occasionally able to determine the type of neoplasm from a bronchial biopsy or from pieces of tissue expectorated. In the present series, bronchoscopy (done in 19 patients) revealed par,tial occlusion of the corresponding bronchi in four cases and complete occlusion in two. However, none had a positive bronchial biopsy and none of the patients coughed up pieces of malignant tissue. Gellman and Jelliffe (1957) observed that metastatic deposits in cervical lymph nodes from keratin-producing squamous-cell carcinoma of the head and neck region frequently soften and become fluctuant. They suggested that cancer cells could be inhaled and could set up pulmonary metastases which would then cavitate. However, there is no evidence that direct implantation can occur and, in any case, metastases from other cancers are just as prone to cavitation. Laforet and Laforet (1957) (Berger and Thompson, 1967; Zorini, 1967 (Table II ) and suggested that cavitation depends on the inherent qualities of squamous metastases rather than on their blood supply. In this series only 11 out of 25 were squamous tumours, but it is certainly true that metastases from squamous carcinomas, like primary squamous tumours, are extremely prone to necrosis, which sometimes involves nodules so small that inadequacy of the blood supply can hardly be held responsible (case 23). As Dodd and Boyle pointed out, the inherent characteristic of any squamous epithelium is cornification, though in the centre of squamous neoplastic masses, in the absence of air, the endproduct becomes semi-liquid. This process is most evidenit in the squamous tumours of the head and neck and, to a lesser extent, in those of the cervix and bladder. As a rule, metastases from the head and neck showed earlier and more extensive (Table  II) . They deduced that vascular thrombosis was responsible for necrosis of the metastatic growth, though there was no evidence of bronchial involvement to explain cavity formation. In 14 of the present 25 cases, gross vascular thrombosis had occurred in addition to neoplastic invasion. Seven of these cases were squamous-cell carcinomas and the remainder were adenocarcinomas. Patchy pneumonic consolidation occurred in almost every case, though none showed any evidence of infarction.
It seems logical, therefore, to explain necrosis and subsequent cavitation of metastatic pulmonary tumours mainly in terms of thrombosis and inadequate blood supply.
